Background: Musculoskeletal disease is a common cause of morbidity, but there is a paucity of musculoskeletal research focusing on paediatric populations, particularly in primary care settings. In particular, there is limited information on population consultation frequency in paediatric populations, and frequency varies by age and sex. Few studies have examined paediatric musculoskeletal consultation frequency for different body regions. The objective was to determine the annual consultation prevalence of regional musculoskeletal problems in children in primary care. Methods: Musculoskeletal codes within the Read morbidity Code system were identified and grouped into body regions. Consultations for children aged three to seventeen in 2006 containing these codes were extracted from recorded consultations at twelve general practices contributing to a general practice consultation database (CiPCA). Annual consultation prevalence per 10,000 registered persons for the year 2006 was determined, stratified by age and sex, for problems in individual body regions. Results: Over 8 % (8.27%, 95% CI 7.86 to 8.68%) of the 16,862 children consulted with a musculoskeletal problem during 2006. Annual consultation prevalence for any musculoskeletal problem was significantly higher in males than females (male: female prevalence ratio 1.18, 95% CI 1.06 to 1.31). Annual consultation prevalence increased with age and the most common body regions consulted for were the foot, knee and back all of which had over 100 consultations (109, 104 and 101 respectively) per 10,000 persons per year. Conclusions: This study provides new and detailed information on patterns of paediatric musculoskeletal consultations in primary care. Musculoskeletal problems in children are varied and form a significant part of the paediatric primary care workload. The findings of this study may be used as a resource for planning future studies.
Background
Musculoskeletal problems are a common reason for healthcare consultation, with an estimated 24% of the population seeking primary healthcare from a General Practitioner (GP) each year [1] . Around 7% of children visit primary care for musculoskeletal problems each year [1] , and yet the majority of musculoskeletal research has focused on adult populations. There is a paucity of musculoskeletal research investigating the paediatric population [2] .
Population-based and school-based studies have demonstrated that pain is a common feature of childhood [3] and that that the majority of pain in childhood has a musculoskeletal cause. [4, 5] In children, pain is the most common symptom of a musculoskeletal problem, although other symptoms include limping, stiffness, muscle weakness and fatigue [6] . A systematic review of populationbased studies in children and adolescents estimated the prevalence of musculoskeletal pain to be between 8.5% and 40% (recall periods from one week to six months) with the knee, back and neck suggested as common sites of musculoskeletal pain [7] .
There is limited information about consultations for paediatric musculoskeletal problems in primary care. Very few studies provide information broken down into more than two age-groups within the paediatric population (e.g. [8] and [6] use three age-groups), and given the rapid changes in musculoskeletal problems with age in general paediatric populations [9] , this is a large gap. In addition, few studies provide comparable data for different body regions, which means comparisons of prevalence across different body regions is difficult, and there is limited international data (e.g. three of four studies identified in a search were Dutch [10] [11] [12] plus one from the UK [1] .
The aim of this study was to describe the annual consultation prevalence of regional musculoskeletal problems for children aged three to 17 years in primary care. Particular objectives were to examine figures by age-group, sex and body region.
Methods

CiPCA
This was an analysis of all healthcare visits for musculoskeletal problems among children in a UK primary care medical record database. The study used the Consultations in Primary Care Archive (CiPCA), which is an ongoing primary care medical record database containing anonymised data on all consultations (contacts between patients and healthcare professionals) in 12 general practices in North Staffordshire, UK [13] . In the UK, general practice serves as the first point of contact for health care for over 95 % of the population.
All practices within CiPCA document consultations using the Read clinical classification system which provides Read codes and Read terms. This is a hierarchical coding system which contains between one and five characters and is commonly used in UK primary care. Each extra character represents more information regarding a consultation. For example, N is the chapter for musculoskeletal/connective tissue, "N07" is internal derangement of knee and "N071C" is the code for old tear of lateral meniscus. A healthcare professional may assign one or more Read codes to a consultation. Practices within CiPCA are required to code clinical consultations to a high standard and undergo an annual cycle of training and assessment in computerised morbidity coding. Data regarding consultations in the calendar year 2006 were examined and in this year, 97 % of GP consultations recorded in CiPCA had one or more morbidity codes assigned [14] .
Ethical approval for CiPCA was granted by the North Staffordshire Research Ethics Committee. Separate ethical approval was not required for this study.
Study population and musculoskeletal problems definitions
The registered population as of 1st July 2006 was 100,758 patients. A total of 16,862 registered patients were aged between three and 17 years.
To define musculoskeletal presentations for this study, we used the same Read codes that were used in a previously published study by Jordan et al. in which they determined the annual consultation prevalence of regional musculoskeletal problems in primary care [1] . In the study by Jordan et al., all Read codes potentially related to pain or musculoskeletal disorders were identified, a total of 5098. Consultations for children aged three to 17 years occurring during the calendar year 2006 and containing any of these 5908 musculoskeletal Read codes were identified.
The majority of these 5908 codes come from the musculoskeletal diagnosis chapter (N) and injury chapter (S) for example, knee joint pain (N0946) and knee sprain (S54), respectively. They also contain musculoskeletal pain symptoms under the symptoms chapters of R and 1, e.g. general aches and pains (R00z2) and aching muscles (1DCC). The full list can be accessed by www.keele.ac.uk/mrr. We followed the same approach used in the study by Jordan et al. [1] in which the 5908 Read codes were each assigned to 48 body regions. In that study, a framework for allocation of codes to body regions was created using a sample of 100 codes. Four GPs were trained in these use of this and assigned codes to body regions. The term of unspecified was used when a region could not be assigned (for example aching muscles).
In this study, primary care consultations were included if they occurred at the practice, via home visit or were telephone consultations; this excluded secondary care appointments or accident and emergency visits, as this study focused on primary care appointments.
Statistical analysis
The study population was divided into four age-groups: pre-school (three to five years); school age (six to nine years); early adolescence (10 to 13 years); late adolescence (14 to 17 years). The division is based on that used previously [8] , expanded to include 14 to 17 year olds.
Annual consultation prevalence was calculated for all musculoskeletal problems, for each body region, stratified by age-group and sex. Annual consultation prevalence was defined as the proportion of patients registered with contributing GP practices at mid-year (1st July) of 2006 who had at least one musculoskeletal consultation as defined above. Annual consultation prevalence for each body region was defined as the proportion of the patients who had at least one consultation in the year containing a Read code assigned to that body region.
To compensate for demographic differences between the CiPCA and the general population of England and Wales, standardised annual consultation prevalence figures were calculated and presented by weighting each age/sex-specific rate based on the proportion of age/sex group in the general population of England and Wales in 2006 [15] . Pearson's chi squared test was used to test the statistical significance of differences between age and sex groups in prevalence rates of regional and overall musculoskeletal consultation. In addition, a standardised prevalence ratio of the standardised prevalence rate in males to that in female. This standardised ratio was calculated by Negative binomial regression that was deemed to account for small prevalence in large sample sizes [16] . All analyses were conducted using STATA v12.0.
Results
Eight percent (8.27%; 95% CI 7.86 to 8.68%) of children consulted at least once with a musculoskeletal problem during 2006. The annual consultation prevalence for any musculoskeletal problem was significantly higher (p = 0.04) in males than females (male: female prevalence ratio 1.18, 95% CI 1.06 to 1.31). The annual consultation prevalence were similar in the two youngest age-groups, but then increased with age-group for both sexes (see Fig. 1 ).
Consultation prevalence by body region
The most common body regions for paediatric musculoskeletal consultations were the foot, knee and back (see Table 1 ), all of which had over 100 consultations (109, 104 and 101 respectively) per 10,000 persons per year.
Rates of consultation increased with increasing agegroup for most body regions, with statistically significant age trends (p < 0.05) found in all regions described with the exception of the head and hip (see Tables 2 and 3 ). Back problems went from a relatively infrequent cause of musculoskeletal complaints in under nines to being the most common cause of musculoskeletal complains in the 14-17 year old age-group for both sexes (228 per 10,000 persons in males; 95% CI 178 to 293; 205 per 10,000 persons in females; 95% CI 157 to 268).
For both sexes consultations with a foot complaint increased sharply from the 6-9 age-group to the 10-13 age-group. The foot was the most common region of musculoskeletal problems in the 10-13 age group for both males (182 per 10,000 persons per year; 95% CI 134 to 245) and females (170 per 10,000 persons per year; 95% CI 124 to 232) before declining in the 14-17 year old age-group for both sexes.
Although a sex predisposition was suggested by the data for several body regions, the only body region for which a statistically significant sex trend was found for overall rates of consultation was the knee, which was more common in males (Rate ratio of males/females: 1.42 (95% CI: 1.05, 1.91)).
Discussion
This paper presents new data on the population-based annual primary care consultation prevalence of paediatric musculoskeletal problems, including figures stratified by age-group, sex and body region. In total, over 8% of the paediatric population consulted at least once with a musculoskeletal problem during the study year, and there was a clear rise in prevalence by age-group. Consultations were slightly (but significantly) more common among males than females. The most common body regions for paediatric musculoskeletal consultations were the foot, knee and back, each with around 1% of the sample population seeking healthcare.
The broad age-specific figures presented are similar to previous UK estimates of musculoskeletal annual consultation prevalence [1, 17, 18] , and support the limited evidence on increasing musculoskeletal consultation rates with age [18] [19] [20] [21] . However, our findings provide more detailed information on this trend through the use of four age-groups. This trend for increasing numbers of consultations with age parallels the reported increases in population prevalence of musculoskeletal problems by age in childhood [7, 9] .
The overall sex trend in this study was a higher rate of primary care musculoskeletal consultations among boys than girls (male: female prevalence ratio 1.18 (95%CI 1.06 to 1.31). This differs from primary care figures from adults, which indicated that consultations were more common in females [1] .
Sex trends for musculoskeletal consultations are conflicting in previous studies. Jordan et al. If the higher rate of consultations among boys is confirmed, further research may investigate whether this is due to higher propensity to consult among boys, perhaps driven by different parental concerns, or related to the type of musculoskeletal problems experienced or reported differing among boys and girls. Higher rates of musculoskeletal consultation in boys may be due higher rates of exercise or trauma-related musculoskeletal problems for which parents may be more inclined to bring children to consult for as compared to other musculoskeletal problems. The database used in this study was large with high-quality coding of consultations, and therefore facilitated more in-depth investigation of paediatric patterns by age, sex and body region than many previous studies. However, the database is based within a single region of the UK, which could limit its representativeness. The database has been shown to produce annual consultation prevalence rates for musculoskeletal problems which are comparable to a larger national general practice consultation database [13] . The database has also been used to make international comparisons of consultation prevalence figures, while taking differences in healthcare and recording systems into account [17] . In order to minimise any implications of using a local database, age and sex standardised figures have been presented here. Another potential limitation is that the data analysed was from a single year. There is not enough published data on musculoskeletal consultations to understand the implications of this, but it is possible that changes in both the prevalence and patterns of consultations may change over time.
Conclusions
This study provides new information about primary care patterns of musculoskeletal consultations among children and young people in primary care. The findings reported here improve our understanding of paediatric musculoskeletal problems, provide data on the varied 
